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AIR VS. WATER 

T HE steam engine had its origin in a kitchen; the 
pendulum clock was first conceived in a cathedral; 
our laws of motion were discovered under an apple tree, 
but, strangest of all, pneumatic engineering had its 
beginning in a barber shop. In each case it was an 
inquisitive boy who played the leading role. 

We do not hear much about die youthful father of 
pneumatic engineering, possibly because he lived so very 
long ago, but his story is fully as interesting as that of 
Watt or Galileo or Newton. Young Ctesibius dwelt in 
the city of Alexandria, Egypt, 250 years before the birth 
of Christ. His father kept a barber shop, and the young 
lad used to watch his father practice his tonsorial art on 
the Greek and Egyptian dandies of the time. No doubt 
Ctesibius’s father expected to make a first-rate barber of 
his son, but history does not tell us much about his 
early life. 

The barbers of those days had their mirrors as do the 
barbers of die present time. But a mirror in those days 
was a treasured possession. It consisted of a brightly 
polished plate of metal in which a person could see 
himself “darkly” — or it might have been a plate of glass 
with a black backing. These mirrors had to be carefully 
preserved from injury and from moisture, and so, instead 
of having them mounted on the wall as in a modern 
barber shop, they were stowed carefully away and brought 
out only after the tonsorial artist had completed his 


operation and was ready to exhibit his finished product to 
the customer. 

The Boy Who Discovered Compressed Air 

Now in the tonsorial parlors of Ctesibius’s father the 
precious mirror was suspended above the head of the 
customer and when the barber had finished the shave or 
haircut he pulled down the mirror and let the customer 
survey his remodeled countenance. After the customer 
had viewed himself to his heart’s content the barber 
merely released the mirror and it was automatically 
drawn back into place by a counterweight that slid in a 
case fastened to the wall. Young Ctesibius noticed that 
every time the mirror was released a curious whistling 
sound came from the case in which the counterweight 
moved. No doubt this phenomenon had been recurring 
day after day for years, but it excited no more curiosity 
than would a squeaky door, until, one day, the barber’s 
son happened to notice it. Immediately he was all 
curiosity. No one knew anything about air in those days 
and die boy could get no satisfactory explanation of the 
phenomenon, so he started an investigation of his own. 
He found that the counterweight fitted very closely in 
its case and when it dropped it forced a stream of “wind” 
out of a crevice which produced a whistling sound. That 
set Master Ctesibius to thinking. He had discovered a 
method of harnessing the wind. No more barber shop 
for him; he was launched upon a career of scientific 
research and invention. 

The first use he made of his discovery was to build 
a pipe organ which was driven by a water wheel and 
hence was known as a water organ. But there were other 
and more lucrative fields for the newly discovered power. 
Being invisible, compressed air proved a most valuable 
medium for performing seemingly miraculous tricks with 
which the corrupt priesthood of that time hoodwinked 
the public. Naturally such air-controlled apparatus was 
kept secret, and we have only a meager record of a few 
of the ingenious devices used in the temples. However, 
Ctesibius made many scientific discoveries and became the 
most famous mathematician and scientist of his age. We 
have read in Chapter IV of his famous clock that re- 
corded hours of varying length according to season. 

While Ctesibius is credited with being the first man to 
make scientific use of compressed air, the use of free air 
or wind as a power far antedates him. Sailing vessels 
were probably in use long before windmills w r ere invented. 
As pointed out elsewhere, windmills possessed an 
advantage over water wheels in that they could be 
placed anywhere, instead of being confined to the banks 
of streams. They were widely used for pumping water, 
grinding grain, and sawing wood until the steam engine 
arrived and displaced them. 

Although wind power is but little used today, air is 
much more widely used in modern machinery than is 



generally realized. A catalogue of the various devices 
in which it plays a prominent part is likely to prove 
astonishing. For instance, we employ it to bore through 
rock, to stop the speeding express train, and even to quell 
ocean billows. Being elastic and compressible, it makes 
an ideal spring for the storage of power and a cushion 
for absorbing shocks. It is also used to fight back water 
and permit men to work in the depths of the sea or in 
water-bearing sand and earth. 

Despite his extensive use of air Ctesibius knew nothing 
of the atmospheric pressure. It was not until the seven- 
teenth century that atmospheric pressure was discovered 
and measured. It was then learned that there is no such 
thing as suction. 

AIR SPRINGS AND CUSHIONS 

U NLIKE water, air is a highly compressible, elastic 
fluid, and as such furnishes an excellent medium 
for the storage of energy. It acts just like a clock spring 
into which energy may be introduced and stored by 
winding or compressing the spring. The energy remains 
locked up in the spring and when the spring is released, 
it gives back just as much energy as was put into it, 
except for slight frictional and heat losses. Air is a much 
better spring than steel or any other metal because it 
never loses its elasticity from fatigue and because it has 
an enormous capacity for the storage of energy. It pos- 
sesses one serious drawback, however. Much of the 
energy that is expended in compressing it is converted 
into heat. If the air were to be used immediately and 
without transmitting it to a distance, there would be no 
advantage in extracting the heat, but heat cannot be 
stored in air for long and it would gradually escape from 
the storage reservoir or air receiver and from the pipes 
leading the air to the machines that it was to operate. 
As the heat escaped it would lower the pressure of the 
air and hence much of the energy would be lost. 

Heat of Compression 

In Chapter V we described a hydraulic system of com- 
pressing air and noted that one of the advantages of this 
system is that it delivers air cooled to the temperature 
of the water. This, of course, does not mean that there 
is no loss due to heat. The air bubbles as they are com- 
pressed are cooled by the water that compresses them; 
in other words, the heat of compression passes off into 
the water, making the water warmer than it would other- 
wise be. Heat is not produced without expenditure of 
energy and a certain proportion of the resulting power 
is thus wasted. 

In most cases air is compressed by steam or electrically 
driven compressors, and in such machines the heat due 
to compression is a serious matter. The air cylinders are 
water-jacketed to carry off the heat. But air is a poor 


conductor; it acquires heat faster than it can give it off 
to the water surrounding the cylinders. In compound 
air compressors the air compressed in one cylinder is 
cooled before being passed on to the next cylinder, where 
it is further compressed. The heat loss in compressing 
air in a single stage up to ioo pounds gauge pressure is 
about 30 per cent. The higher the initial heat of the 
air, the greater the rise of temperature. If a volume 
of air be subjected to 294 pounds gauge pressure, it will 
occupy about one-tenth of its former volume. If the air 
was introduced into the compressor at zero, it would 
acquire a temperature of about 650 degrees; if introduced 
at 60 degrees, it would show an increase of about 800 
degrees; and, if started at 100 degrees, it would show 
an increase of 900 degrees in passing through the com- 
pressor. This shows the advantage of compressing the 
air in stages and cooling the air between stages. 

Sometimes the heat developed is sufficient to produce 
a disastrous explosion. Air is noncombustible, but the 
oils used to lubricate the compressor are vaporized by 
the heat and when mixed with air form a powerful 
explosive. Care has to be taken that none but high-gradt 
oil with a high flash point be used in the compressor 
and that the temperature of compression does not rise 
to near the flash point lest the vaporized oil be ignited. 

That fire can be produced by sudden compression 
of air has long been known in the Philippine Islands. 
The natives use a small air tube with a close-fitting 
plunger as a fire maker. Combustible matter is placed 
in the bottom of the tube, and on striking the plunger 
a sharp blow this is ignited. 

When compressed air is used in an air motor it 
expands and in so doing absorbs heat. The more rapidly 
it expands, the more heat it absorbs. This heat it extracts 
from the motor and from the atmosphere into which 
it escapes, and it is a common occurrence to find a thick 
coating of frost around the exhaust port. This is due 
to condensation of moisture in the atmosphere or in the 
compressed air itself, which, because of the rapid extrac- 
tion of heat, is converted into snow. On cold days enough 
frost may be produced in the exhaust pipe to clog it and 
interrupt the operation of the motor, and frost sometimes 
clogs the air lines leading to the motor. 

The fact that compressed air is cooled on expanding 
makes it an ideal power for use in mining machinery. 
Steam is inconvenient because of the difficulty of trans- 
mitting it to the machines without loss of heat, because 
it would heat the machines so that they could not be han- 
dled readily and because the exhaust would fill the mine 
with an impenetrable fog; electricity is dangerous in 
mines that are apt to contain explosive gases, because 
the wires are liable to be broken and cause sparks by 
short circuiting, and because sparks are likely to form 
between the brushes and commutators of the motors; 
but compressed air has none of these objections, and. 



furthermore, the discharge from the machines furnishes 
the operators with ample supplies of fresh cool air which 
drives out disagreeable and dangerous gases. 

Stopping Trains with Air 

Air has played a most important part in transportation. 
When the air brake was first introduced its purpose was 
to prevent collisions and provide greater safety of oper- 
ation. It was not generally realized that efficient air 
brakes are not only a safety precaution, but a means 
of increasing schedule speeds. The more quickly a train 
can stop, the better speed it may make, particularly on 
a schedule that calls for frequent stops. 

In the first air brake invented by George Westinghouse, 
the locomotive was provided with a reservoir in which 
air was stored and compressed by means of a steam- 
operated air pump. The cars were each provided with 
a cylinder and piston connected to the air reservoir 
through a valve conveniently located in the engineer’s 
cab. The piston of the air cylinder was connected with 
the air brakes so that whenever the engineer wished to 
stop his train he merely turned on the compressed air 
and all the brakes in the train were operated. This 
was a great saving over the previous system of providing 
brakemen to operate hand brakes. 

Propellinc Cars with Air 

If air can be used to stop a train, why cannot air be 
used to propel it? This question occurred to many inven- 
tors and diey answered it by building air-propelled cars 
and locomotives. Pneumatic cars were tried out on street 
railways, but they had to give way to electric cars which 
do not need to carry their power around with them, 
but can draw it from a central power plant through a 
trolley wire. In only a few situations, such as in mines 
where electric sparking is feared, are air-propelled cars 
and locomotives still used to any considerable extent. 

However, air plays another and highly important part 
in transportation and here it is employed not to deliver 
energy stored in it, but to serve as a cushion. Without 
the soft, flexible grip of the air-filled rubber tires with 
which automobile wheels are shod, high-speed motoring 
would be practically impossible. There is nothing that 
can compare with air for absorbing shocks and uneven- 
nesses in the road. Whenever an obstruction is encoun- 
tered, not only is the shock absorbed by elasticity of the 
air, but the impact is immediately distributed uniformly 
over the whole tire, so that the strain on the tire is not 
localized and the life of the tire is correspondingly 
increased. There have been many attempts to introduce 
substitutes for pneumatic tires, such as combinations of 
metallic springs and straps, but these have failed, chiefly 
for the reason that they cannot distribute the shock as 
the pneumatic tire does. Consequently they are not only 


liable to damage, but they do not absorb the obstructions 
as readily as the pneumatic tire and the vehicle which 
they carry is subjected to heavy stresses and strains. 

Air as a cushion is used to prevent the rebound of 
the springs of an automobile and is also widely employed 
in machinery to absorb the momentum of moving parts 
or to slow the action of a spring. In a door check, for 
instance, a powerful spring is provided which would slam 
the door shut were it not for the cushioning action of air. 
A plunger is connected to the door and slides in a cylinder 
on the door frame. The air compressed by the plunger 
can escape only very slowly through a small port. 

Air Cushions for Elevators 

Air cushions are used in elevators to prevent too rapid 
a fall of the car in case of accident. The lower part of 
the elevator shaft is completely inclosed and fitted with 
steel doors to form an air pocket. The car fits the shaft 
closely enough to compress the air under it when it is 
moving downward. At normal speeds, this air escapes 
quite readily around the sides of the car and through 
cracks in the doors, but when the speed is excessive the 
air cannot escape fast enough and sufficient pressure is 
built up to retard the car so that it will strike the bottom 
with a moderate impact not at all dangerous to the 
passengers. 

In the Woolworth Building, New York, the highest 
elevator shafts are 680 feet high and the air pockets 
are 137 feet deep — i. e., they reach up to the tenth story. 
If die car broke away from its supports at the top of 
the shaft it would be traveling at the rate of 132 miles 
an hour when it struck the air pocket, but before it 
reached the bottom the air would bring it practically 
to a stop. Imagine a heavy automobile traveling at 132 
miles per hour and brought down to a standstill in half 
a city block! The passengers would be hurled out of 
their seats, but in an elevator the passengers are standing 
and can brace diemselves against the pressure produced 
by their own momentum. The velocity acquired in fall- 
ing 543 f eeC t0 die air pocket must be overcome in 137 
feet or % of the distance. This means that the weight 
of each passenger is multiplied by four. A man who 
weighed 150 pounds would find that his pressure on the 
floor of the car had mounted to 600 pounds. One of 
the inventors of the pneumatic cushion for elevators was 
killed when testing out a car, not because of the impact 
of the car, but because he was foolish enough to sit in a 
chair. The chair gave way under his suddenly acquired 
weight and the poor man was fatally stabbed by one 
of the splinters. 

Air as a Tension Spring 

So far we have been considering air as a compression 
spring. It may also be employed in a manner somewhat 



analogous to a tension spring. When air is exhausted 
from a receptacle we have a partial vacuum which will 
produce work, but in the opposite direction from that 
produced by compressed air. Of course there is no such 
thing as suction, and it is the pressure of the atmosphere 
which is employed to do the work. 

In 1869 Alfred E. Beach built an experimental subway 
line under Broadway, New York, near Warren Street. 
The line was only 200 feet long. A cylindrical car, large 
enough to hold eighteen people, fitted the bore snugly 
and was propelled in one direction by compressing the 
air in the tunnel and in the other direction by exhausting 
the air. 
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PLOWBOY: Perhaps you could explain what you mean by that 
. . . by matching "energy quality" to end-use needs. What does 
that mean? 

LOVINS: Well as you know, energy comes in many different 
forms, some of which are what a scientist would call “low 
grade” energy. That isn't a derogatory term ... it just means 
that the kind of energy in question— low-temperature heat, 
usually— can't do difficult kinds of work. Now, there’s an awful 
lot of low-grade energy around. There’s more low-grade 
energy in the Atlantic Ocean, for instance, than there is high- 
grade energy in all the oil in the Middle East, but you can’t do 
much with it. 

By matching energy quality to end use needs, I simply mean 
that where you have a job that can be done by low-grade ener- 
gy, you. should use low-grade energy to do that job. and not 
high-grade energy. 

PLOWBOY: Is there much of a need for low-grade energy in this 
country? 

LOVINS: Oh yes. About half of all the energy needed in the U.S. 
today is required in the form of heat at temperatures below a 
few hundred degrees Celsius. Altogether something like 58% of 
our end-use needs are for heat. And only a fraction of that 68% 
Is high-temperature heat. 


Rocky Mountain Institute Newsletter 


The Ultracentrifuge 

A tiny air-driven turbine driving a rotor in a partial 
vacuum is the basis of the ultracentrifuge, a new research 
tool with which physicists and chemists may study the 
effects of extreme pressures on various organic and inor- 
ganic substances. The rotor revolves at a speed of 
1,250,000 revolutions per minute, developing a maximum 
centrifugal force of 8,000,000 times gravity. The turbine 
is so designed and balanced that it develops this tremen- 
dous speed on an air pressure of only 15 pounds per 
square inch. It takes over thirty minutes to reach top 
speed, and a similar length of time to stop. 


PLOWBOY: How do you answer critics who say that energy 
storage Is a major problem with soft technologies? 

LOVINS: I think they’ve got It backwards. Energy storage Is a 
major problem with hard technologies. It's a minor problem 
with soft technologies. The reason for this Is that with soft 
technologies, you aren’t trying to electrify everything or store 
large amounts of energy. You would instead be trying— where 
you needed storage — to store energy at the point of end use, in 
rather small amounts, and often at rather low quality. Now It's 
very simple to store low-temperature heat . . . you can do It In 
water or rocks. There might be more elegant ways to do It, but 
you don’t need them. 

Again, let's go through the kinds of energy we’re talking 
about. Low- and hlgh-temperature heat would be stored as 
heat, at the point of end use. That’s easy. Liquid fuels would be 
stored as liquid fuels. That's easy . . . we’re already doing It. 
Electricity would be stored as water behind existing dams. 
We’re already doing that too. That’s all there is, except maybe 
for mechanical energy, which you can always store as com- 
pressed air. 

PLOWBOY: Compressed air? That's not very practical, Is it? 

LOVINS: I think It Is. Some European cities— Paris and Vienna, 
for example— used to offer compressed air as a standard utili- 
ty. It ran all the motors In those towns until the turn of the cen- 
tury, when electricity took over. Compressed air Is actually a 
very highly developed technology. I recently looked In the Yel- 
low Pages of the phone book In a large American city, under 
the heading "Compressed Air", and there were something like 
six pages of listings! 

Compressed air is very handy stuff. It’s exceedingly simple 
and reliable. It's spark-proof, which— of course— Is why It’s 
used so much In mining. And It has good torquelng characteris- 
tics . . . air-powered wrenches are used, for example, In car 
assembly. Of course, It’s also used there because If the workers 
were to steal the tools and take them home, they wouldn't be 
able to use them. 

Anyway, I think compressed air has been much underrated 
as an energy carrier. 



Amory Lovins (Director of Research), a consultant experimental physi- 
cist, was educated at Harvard and Oxford. He holds an Oxford MA 
and five honorary doctorates, has taught at many universities, and has 
been active in energy policy in more than 15 countries. A Fellow of 
the American Association for the Advancement of Science and former 
member of the Department of Energy’s senior advisory board, he has 
published a dozen books and over 100 papers. His energy consultancy 
to many national, state, and local governments and to private firms 
has made him, in Newsweek's terms, "one of the Western world’s most 
influential energy thinkers." He and Hunter shared a 1982 Mitchell 
Prize and a 1983 Right Livelihood Award (often called the " alterna- 
tive Nobel Prize ). [photos by Doug Child] 



Herman Haupt at the age of 84. 



General Haupt was the original air car advocate. 
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KELLY : PIONEER 0? GRAVITY CONTROL 


Keeiy lived one hundred years too soon. If he were alive today he would be the 
foremost leader in tne field of acoustical levitation. NASA has only now begun to 
realize the potential of acoustical levitation in minor utility roles. Working alone 
In a then totally uncharted science one hundred years ago, Keeiy is outstanding. 

He was working in the acoustical frequency range of what is genericallv called 
gravity control. h/hat we call levitation or antigravity is really the control of 
gravity itself. There are many frequency ranges in the EH spectrum which have grav- 
ity control frequencies in them, but probably the easiest gravity control frequency 
range for the interested amateur to use (which is what Keeiy used) is the lowest 
major gravity standing wave section between ?.8 Hz and 60,000 Hz. At the low end of 
this first major gravity standing wave section is the audio frequency band in which 
Keeiy worked. The general frequencies that are gravity control in the audio frequency 
bandare 7.8 Hz, 73-5 Hz, 690 Hz, and 6,450 Hz. The ones at 7.8 Hz and 690 Hz are the 
strongest, with the ones at 73*3 Hz and 6,450 Hz usable with more power. Any good 
audio oscillator can generate the 690 Hz and 6,450 Hz sine-wave signals. Causing 
levitation is then only a matter of multiple speakers or transducers to radiate the 
signal proper ly arranged . The term "properly arranged" signal sources is a bit com- 
plex. Usually an arrangement of 6-8 or more signal sources (speakers, etc.) equidis- 
tant from the object to be levitated is required for gravity control. These multiple 
sources are equally spaced around the levitation object in j?0 degree or 180 degree 
arrangements. The three critical factors are the signal feed-in angles, the signals 
phasing, and the proper power levels. Now you can appreciate all the problems and ' 
failures that Keeiy faced in his day. How he ever got it to work at all is amazing! 
But then again, the Tibetans levitate large rocks with these audio frequency methods 
using only drums and trumpets. I would venture a guess that the Tibetans use 73.5 Hz 
and 690 Hz with those particular musical instruments. The musical score for the 
Tibetan levitation must sound very strange to achieve the proper phasing and power 
criteria. 

In summation, Keeiy was right about the prospects for levitation but regrettably 
he was one hundred years too early. A great deal of his work can be recovered if 
proper understanding of his peculiar vocabulary can be achieved. He was a pioneer 
of the first rank in real science. I am sure that in the years to cone he and. his 
works will receive the honor that they so greatly deserve. 


Permission is given to anyone to publish all or any part of the above data. 


Note: I am enclosing a copy of the Tibetan sound levitation method. Please do not 

publish my address. I do not wish to answer questions from readers. 




Richard LeFors Clark, Ph.D. 
April 22, 1986 
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INVESTIGATIONS AT THE KEELY LABORATORY. 

In our last issue we noted the fact that the Keely 
laboratory, at 1420 North Twentieth Street, Philadel- 
phia, Pa., had been examined by experts, and that the 
discoveries seemed to confirm the views held by the 
Scikntikh: Amkiucan in 1884, that the phenomena 
were produced through the medium of compressed air. 
A representative of the SctHNTlKIO Amkiucan was at 
once sent to Philadelphia, and through the courtesy of 
Mr. Clarence H. Moore, who has the lease of the premises, 
unique photographs and diagrams were obtained. 

The laboratory is an inconspicuous brick building 
two stories in height. After Mr. Keely’s death the 
laboratory was given up, and alt the apparatus, wires, 
tubing, etc., in fact, everything which could be used as a 
clew to the discovery of the principles underlying the 
alleged motor, but it is shown by the result that Keely 
hail not taken anyone into his confidence, and accounts 
for even his supporters being ignorant of the existence 
of the remarkable tilings which we are to describe. 

The invest igat ions were carried out under the auspices 
of the Philadelphia Press. 

Every bit of llooring was ripped up and every nook and 
cranny explored in the floors, walls, and ceilings, and it 
was found that the building was honeycombed with 
traps, holes for piping, etc., for carrying on the bogus 
experiments. Everything was conducted 
with such secrecy and ceremony, and the 
laboratory lent itself so admirably to the 
purposes of deception, that it is little wonder that this 
nineteenth century thnumaturgist should have been 
successful, for the border line between science and 
quackery is always attractive. 

The ground floor has no cellar under it and at places 
the joists were sawn away and the flooring bad been 
removed and replaced in sections, forming what is 
known in stage parlance as “ traps.” Most of the 
spaces between the sawed joists were filled with ashes, 
and here valuable finds of tubing and connections were 
made. The center room contains four traps and a pit. 
Back of this was tj. rpom to which no one was ever ad- 
mitted, and here a remarkable discovery was made. A 
steel sphere forty inches in diameter, weighing G,G25 
pounds, was found embedded in a pit underneath a 
trail. The sphere had two projections or trunnions : 
both had a hole through them ; one of these holes had 
been filled up and then faced oil', and the other, near 
the iron pipe shown in our small illustration, was open 
and was of the proper size for charging the reservoir. 
Midway between the two trunnions a small hole drilled 
into the side of the sphere was found to be the proper 
size for connecting with one of the small brass tubes 
connecting with the second story. These tubes, while of 
small diameter and having a small bore, have very thick 
walls, showing that they could resist enormous pres- 
sure. Of course, the sphere possessed great strength 
and must have been an ideal storage reservoir for air 
or gas at a great pressure. William Itickert, who was 
formerly employed in Iveely’s laboratory, has come for- 
ward with valuable evidence, lie says he helped to 
test the steel sphere with a hydraulic pump which was 


specially made for the purpose. It was tested up to 
28,000 pounds, or only one ton less than the powder 
chamber pressure required in tests of United States 
ordnance. Steel tubes were also tested with this 
powerful hydraulic pump. The tubes were 0 inches 
in diameter and the bore was only 3 inches. These 
were split with enormous pressure and the stockhold- 
ers and the general public believed that the tubes 
were burst by the “etheric vapor.” Mr. llickert states 
that they ran tubes to the lever machine which indi- 
cated pressure, and one of the tidies recently discovered 
Mr. Itickert believes to be a tube running to that ma- 
chine. He also states that Keely- never allowed the 
men to entirely complete any connection to the ma- 
chinery ; he assumed that part of the business himself. 
A very heavy iron pipe with high pressure joints, 
feet long, ran diagonally under the floor to a point in a 
trap in the front room. This was undoubtedly used in 
distributing the compressed air. The room where the 
sphere was discovered had a wooden ceiling nailed on 
to the joists, while in the front room the joists were ex- 
posed. This ceiling gave 1G inches of space, which, of 
course, gave an excellent opportunity for running tubes 
or concealing apparatus. The private room in tiie 
rear was used by Mr. Keely when resting from his 
arduous labors and was handsomely fitted up. 



Threshold of Rear Exhibition Room, Showing 
Concealed Tube, A. 


lie would then play a violin, a zither, or a harmonica to 
set in motion the harmonic vibrations upon which he 
depended for obtaining hi.s remarkable manifestations. 
The first exhibition room has many auger holes, which 
have been indicated by our artist. These holes were, 
of course, hidden by the oilcloth which covered the 
floor, and one of the holes was covered with a piece of 
tin with a hole cut out of it the same size as the auger 
hole, as shown in the diagram at D. It is surmised 
that these holes, and specially the last one to which we 
have referred, permitted the “etheric How” of com- 
piessed air from the receiver in the cellar to the ap- 
paratus on exhibition to be controlled by a spring 
\al\e operated by the toot.. Other holes seemed to 
have been located under the apparatus and doubtless 
aided in t he experiments. 

the upper (loor of the main exhibition room was 
torn away during the investigation, and showed that 
tubing of the same kind as the alleged “wires” of 
Keely’s lever machine passed under the joists, through 
tie* brick partition, under the threshold of the door 
at the point, A, connecting t lie two exhibition rooms. 

I his is in a way the most remarkable ol the find, as it 
was so carefully hidden in the brickwork, which had 
been removed and reset. The tubing ran through 
tiie brick partition under the steps, where it appar- 
ently descended into tiie room below, but this end was 
broken olf. At tiie point, Jl, another piece of tubing 
was touud running out into tin* trout room from the 
■ ear room below. Tnose who assisted at the investi- 
mitiun were Prof. A. W. Goodspeed, Prof. <-'arl Hering, 
Pr. M. (i. Miller, Mr. Moore and Mr. Kellers, and 
liie investigations were so thorough and the results 
obtained were so satisfactory that it is to be hoped 
that, once for all, the Keely motor may be considered 
to he exposed, though we have no doubt that, like the 
scotched snake, the tail may still continue to wiggle. 



The second floor was divided into an oflice and two 
exhibition rooms, where progress was reported at in- 
tervals. Sometimes the front exhibition room was 
used, but generally the rear exhibition room was util- 
ized. A small window connected the exhibition rooms 
and also the office. Keely would station himself be- 
hind tiie small window, <\ connecting the exhibition 
rooms, and after asking tiie favored few who were al- 
lowed to see the manifestations what pressure they de- 
sired or what speed they wished, depending upon the 
nature of the apparatus which lie was then exhibiting, 



Three-ton Sphere Discovered Under the Building. 




\ (JJC 



Front Exhibition Room, Showing Trap, Pipe Holes, and Operating Window. 





NewsReal 



F EW people today have ever 
heard of John Worrell Keely 
and his fascinating “motor,” 
but during the 26 years between 1872 
and 1898 both business and scientific 
establishments were drawn into pro- 
longed controversy because of his 
claims. 

The Keely motor is as much an 
enigma today as it was a century ago. 
The jury is still out, and may never 
reach a verdict; but the Keely case 
offers insights into the intricasies of 
inventiveness and skeptical dogma like 
no other. 

Financiers and scientists of his day 
either raved about the man and his 
motor, or they raged .that he was a 
magnificent hoaxer. 

What Keely demonstrated was the 
potential power in certain vibratory 
rates. For example one device demon- 
strated the movement of weight by 
striking the strings of a zither; another 
device indicated tremendous power 
generation by simply pouring a quart 
of water into a cylinder where tuning 
forks “liberated" energy inherent in the 
molecules of^ water. 

He fired a small cannon with this 
same mysterious force that he claimed 
to be harnessing. 

One account of his demonstrations 
read as follows: 

“Mr. Keely was able to produce, 
under the close inspection of qualified 
and critical observers, a dynamic result 
which none of the witnesses pretended 
to account for by any known law of 
physics, outside of (Vibratory physics) 
which Mr. Keely claims as the base of 
his operation. 

“He evolved, almost instantaneously, 
according to the united report of those 
who were present, a substance having an 
elastic energy varying from 10,000 to 


Photos abort, taken in the 
1890’s, show Keely and his 
globe-like “ motors. ” His secrets, 
if valid, died with him before the 
turn of the century. 

20,000 pounds per square inch, and 
instantly discharged or liberated it into 
the atmosphere, without the evolution 
of heat in its production, or of cold on 
its sudden liberation.” 

Was Keely entering the age of atomic 
fusion and fission nearly 100 years 
ahead of his time? 

if indeed he had a worthy secret and 
his demonstrations were valid - his 
knowledge died with him. 


The Keely Motor: 
Genuine Or Hoax? 
Fantastic or Flop? 

win we 
Ever Know? 

The vast majority of thinking follow- 
ing his death finally agreed that he must 
have used “air pressure” to trick his 
backers into financing him. This was a 
“comfortable” concensus explanation 
to accept. 

However, the investigation into 
Keely’s claims immediately following 
his death certainly did not prove that he 
was duping everyone who supported 
him. In fact the evidence for such a 
charge was flimsy at best. 

Keely’s claims were couched in 
phrases that had meaning only for him - 
at least that is how his detractor’s saw 
it. He referred to such things as “etheric 
disintegration,” or “molecular vibra- 
tion,” or “oscillation of the atom,” or 
“sympathetic equilibrium,” when he 
explained his power source. 

There are some people today who 
would nod with seeming wisdom at such 
phrases and agree that Keely “must have 
been on the verge of some amazing new 
technology.” 

However, the generally well-educated 
physicist or engineer today shakes his 
head in seeming wisdom and conveys a 
message that says very dearly - 
“kook!” 

Were it not for some other inventor 
stories within the pages of this publica- 
tion the Keely matter might best have 
been left in the doset. 

But, Dr. Thomas Henry Moray did 
indeed generate useful electric power 
from an apparent invisible “vibratory” 
source (see pages 41 • 43) and the late 
Karl Schaeffer most certainly developed 
a device that obtains energy from the 
“molecules" of water by shaking, 
chocking and vibrating it (see pages 1 1 - 
13). 

And, today’s particle physicists will 
raise an eyebrow and tell you that 
“there just might be something to this 





ancient mystical notion of ethers after 
all. ” 

Our science is indeed wonderful, but 
it does have its limits - though there are 
those who don’t like to admit it. 

On November 10, 1874 in Philadel- 
phia, Keely exhibited his “vibratory 
generator,” for the first time. 

The inventor was a magnificent 
speaker and his charismatic powers 
attracted fanatical and well-healed 
backers. 

His most generous supporter was 
Mrs. Bloomfield Moore, who inherited 
vast sums from her husband - Edmund 
Moore. She supplied the majority of the 
capital that sustained the "Keely Motor 
Company.” 

Her son, Clarence R. Moore was 
perhaps Keely’s biggest detractor; he 
despised the “waste of money.” It was 
Clarence who led the party of detractors 
to tear up the floor under Keely’s 
apartment the day after the inventor’s 
death. 

Many of Keely’s demonstrations 
took place in that apartment and 
beneath the floor the investigators 
found a huge metal globe filled with 
brass tubing. Holes had been drilled in 
the floor joists to allow tubing to pass 
through - the conclusion was that Keely 
used air pressure to accomplish his 
“unexplained power” demonstrations. 

However, no compressor was found 
and at no time during any of his demon- 
strations did anyone hear the unmistak- 
able sound of pneumatics in action. 

Keely’s backers said they knew of 
the hidden sphere and that it was used 
as a “vibratory chamber.” 

Mrs. Moore was no fool. She wrote a 


By striking the 

rithfir rtrines attach- 




Keely 's backers claimed they witnessed his machinery in action and it was 
truly amazing. Above is the likeness of his “ Disintegrator " designed to utilize 
the tremendous forces released when vibrations disintegrated molecules of 
water. The ball on the end of the lever has “550 lbs " written on it. 


book, “Keely and his Discoveries,” 
which showed the woman had an 
excellent mind and apparently under- 
stood better than most what it was 
Keely was attempting to demonstrate. If 
the universe was indeed “vibratory” in 
nature as many believed - and still 
believe - then certain “harmonics” 
might be the key to harnessing this 
vibratory nature as a power source. 

The idea is not the least “unscien- 
tific” as the lady pointed out so deftly 
in her book; she quoted Sir Isaac 
Newton : 

“It is well known that bodies act 
upon one another by the attractions of 
gravity, magnetism and electricity; and 
these instances show the tenour and 
course of nature, and make it not 
improbable that there may be more 
powers of attraction than these. For 
nature is very consonant and comfort- 
able to herself.” 

Mrs. Moore continues: “With such 
intimations of the hidden force that is 
ever in operation behind the framework 
of nature, shall we, because it is hidden 
from science, refuse to listen to the 
explanations which Mr. Keely is now 
prepared to give?” 

Her book was written long before the 
atomic age successfully split unseen 
particles, but the well-read woman 
foreshadowed the coming of the new 
age -- again showing remarkable acumen 
and self-education: 

“Sir Henry Roscoe says: The struc- 
ture of the smallest particle, invisible 
even to our most searching vision, may 
be as complicated as that of any of the 


heavenly bodies which circle around our 
sun.’ If you admit this, as stated by one 
of your own orthodox scientists, why 
refuse to admit the possibility of the 
subdivision of all corpuscles of matter, 
which Keely declares can be done by 
certain orders of vibration, thus showing 
up new elements? 

“1 do not ask endorsement of Keely’s 
theories; but if physicists did not think 
it possible to rupture the atom, would 
they be calculating the chances of doing 
so, as Professor Fitzgerald has done?” 

Mrs. Moore admitted she had no 
scientific credentials, but stressed that 
she read with understanding many 
books on the subject. She, like many 
thinkers today, attacked entrenched 
scientific dogma and scoffed at the 
academicians who had scoffed at Keely: 

“Again, as to the canons of science, 
which are proved by Mr. Keely’s re- 
searches to be erroneous: take the one 
which teaches that molecular aggrega- 
tion is ever attended with dissipation of 
energy. From whence, then, comes the 
immense force which is liberated from 
the constituents of gunpowder by its 
exciter, fire? - which is a certain order 
of vibration. 

“Concussion, another order of vibra- 
tion, releases the hidden energy stored 
in the molecules of dynamite, which 
tears the socks asunder as if they were 
egg-shells. Still another order of vibra- 
tion, which Keely has discovered, 
dissociates the supposed elements of 
water, releasing from its corpuscular 
embrace almost immeasurable volumes 




/ I 

' of the existing order of things ... ” 

The wnter of this article, one Julius 

MoriUen, described one of Keely’s 

“motors” as follows: 

“A peculiar feature of the ‘liberator’ 

was a aeries of tuning forks with the 

vibrations of which Keely claimed to 

disintegrate air and release the etheric 

force capable of rivaling a cyclone in 

strength if properly utilized and applied 
*» 

That journalist Moritzen believed 
Keely had little more than charisma is 
evident from his description of a Keely 
presentation : 

“It was almost worth the price of 
falling victim to hear Keely at the time 
theorize, expostulate where it became 
necessary, and survey his audience with 
one of those superior glances which 
meant to illustrate that he half pitied 
those who failed to understand his 



Keely, seated, is surrounded by members of the board of directors of the ill- 
fated Keely Motor Company. Photo hwj taken in the 1880’s. 


vocabulary. 

“In one respect he was quite scienti- 
fic in his procedure of explanation and 
in other respects he was quite the 
reverse.” 

Keely, like many of today’s non- 
establishment inventors, kept the prin- 
ciples behind his discoveries totally to 
himself. There seems to be something in 
the personalities of these unusual 
thinkers that makes them almost 
paranoid when it comes to divulging 
their “secrets.” 

The huge globe motor and 
dynamo which Keely backers as- 
sumed would "power the 
world. " Modem technology' 
might well benefit from a total 
investigation into Keely ’s claims 
simply because todays science is 
more aware of "hidden" poten- 
tial in nature. 


Dr. Moray died without clarifying 
what it was he had done to generate 
power from the radiant energy; Guido 
Franch vows to die without ever divul- 
ging the secret of his demonstrations of 
turning water into fuel. Both men were 
totally paranoid about the “establish- 
ment” getting their secret, then tossing 
them aside. 

The apparent greed of big business 
doesn’t necessarily instill confidence for 
the individual inventor. Of Keely it was 
said: “His excuse for not allowing 
anyone into his secret was based upon 
the commercial value, which he claimed 
he desired to have unimpaired for the 
benefit of the stockholders. 

“It surely would not do to reveal a 
secret that might prove its own financial 
defeat” Moritzen surmised. 


The skeptic could not understand the 
Keely followers. Moritzen writes: 

“The personality of John Worrell 
Keely was replete with the charm of 
heartiness His was the secret of the 
promoter’s art. He had the insight 
necessary to the man of affairs, minus 
that quality of subjection which tells it 
is time to cease before it is too late. And 
when considered in this connection, 
that no one was ever taken into his 
confidence, it still remains a mystery 
how his following continued almost the 
identical one that stood by him from 
the conception of the scheme to his 
death and after.” 

Moritzen’s article clearly conveyed 
that the entire Keely episode was a 
“scheme.” His personality evidently 
paralleled that of Preston Tucker who 



produced the amazing car bearing his 
name (see pages 29-31) and he too was 
a master promoter. 

But personality plays no role in 
technology and science; so why is it 
always brought to the fore by detractors 
of a new idea? A man can be a pompous 
ass and still produce a fantastic inven- 
tion. 

Of course we can’t say with any 
certainty that Keely was wrongfully 
judged and his inventions indeed work- 
ed; such a claim is unproven. 

Keely and his discoveries were 
swallowed by time, but the message 
inherent in his story lives on - although 
we may grow to think we’ve learned it 
all, there is always something new, 
something greater beyond our frame- 
work of understanding and we should 
approach new ideas with honest curi- 
ousity and not immediate negative 
skepticism. H 
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Report on the 2RD 
Tnt’l Keely Symposium 


In the latter part of May, a group of about 75 people interested in the 
works of John W. Keely, met in Colorado Springs for the 2ND International 
Keely Symposium. 

The primary topic of the Symposium was the discussion of the science of 
Sympathetic Vibratory Physics as developed by John Keely in the late t 900’s. 

The main draw of this years Symposium was one of the original Keely 
Hydro-Pneumatic-Pulsating-Vacuo Engines and which was purchased from the 
Franklin Institute by Mr, Victor Hansen of Iowa, This device was in museum 
condition and was designed to operate on Thermodynamic principles which 
take advantage of the temperature difference of water as it changes phase. 

This is one of the first models which Keely made and was based on simple 
observations relating to heat as evolved from compression and cold as evolved 
trom vacuum, The original engine exploded after operating for a short time 
The explosion was totally unexpected and led Keely on his subsequent quest for 
the causes. Later analysis led to duplication of the phenomenon under 
controlled conditions. 


Keely found that a certain "order of vibration" would force the hydrogen 
and oxygen bonds to dissolve for an explosive dissociation of the water 
molecule. From this simple experiment, Keely went through hundreds of other 
experiments which yielded the amazing array of phenomena recorded in 
numerous articles spanning the period of 1872 through 189 8. 


Among the many interesting attendees was speaker John Tucker of 
Kansas. Mr. and Mrs. Tucker had attended our first Symposium in Dallas in 
1987, They have been working with the Tesla concepts relating to the vast 
reservoir of electrical energy in the atmosphere of the planet. As a result, they 
have designed and built a free energy device which draws a limited amount of 
power from these atmospheric electric potentials, 


Photos of the Conference and the Tucker device appear later in this issue 
of the Plenum. 




A model of Keely's Original 
Hydro-Pneumatic-Pulsating-Vacuo-Engine 
based on modern thermodynamic principles, 
yet built in the mid to late 1800 ’s. 




Mr. E. E. Richards spoke on the work of Tesla and his research into 
spectral analysis of the Schumann Resonances of the earths atmospheric cavity. 
(Researchers of Tesla must be aware that the true earth frequency as used by 
Tesla is 150 KHZ. We have recently come across a more precise frequency 
of 149.8 KHZ, - VANGARD) Mr. Richards recounted some of his experiments 
with long wire antennas and provided a real-time display of a Spectral Analysis 
system based on an IBM-PC. The system is manufactured by Rapid-Tech 
Systems and cle'arly showed the Schumann peak of 7.8, etc. with appropriate 
filtering of the 60 HZ component. Another beautiful analytical device which 
could be of use when studying a range of frequencies. 

Dale Pond, editor of the Keely Journal of Sympathetic Vibratory Physics 
and organizer of this years Symposium gave a talk on the work of Keely. Dale 
is constructing a working model of the famous Musical Globe which Keely 
demonstrated at the World’s Fair which was held in Philadelphia in the late 
1 800’s. The device is designed to entrain cosmic energies to generate a spin 
which in turn generates music. No power is applied from an external source, 
once the device is tuned, it continues to spin until intentionally stopped, Dale 
had his model on display although it is non-functiona! at this time, 

The conference was held at the beautiful Red Lion Inn at the base f 
NORAD Command Center in Colorado Springs, Scant miles from the location of 
Tesla’s 1899 experiments. 



Extra Conference Tidbits,.. 

We were given a drawing of the infamous Keely Aerial Propeller along with 
a chapter which was conspicuously removed from the Bloomfield-Moore -book 
on Keely which concerns this device. Keely is supposed to have used his 
kitchen chair as a seat while flying the device around his neighborhood from 
189 3 on. It appears that the book was severely edited of certain information 
sometime after its publication in the early 1900‘s. By whom? Who knows, 
persons or groups who want the secrets to remain so or who have baser 
motives or simply wish to "protect" humanity from their own destructive natures. 

In addition, to the description and picture of the device, we received a 
copy of all 40 of Keelys laws which detail the results of his experiments~*uith 
compound frequencies, We will list all of this material on our BBS - for 
downloading by all interested parties. This information came to us from a new 
contact who has the welfare of everyone at heart. He knows of whom we 
speak and we are eternally grateful for his sharing and openness. 





John W. Keelys 
AERIAL PROPELLER 
built and flown successfully in 1893. 
Demonstrated to the US War Department in 1896. 
The AIRSHIP used vibration as 
a source of levitation and propulsion. 

It had in excess of 2000 parts, 
none of which moved. 

( Photo-copy courtesy of IVlr. Victor Hansen) 


A Graphic of Keeiy s Airship 

Professor Henri Hertz said of Keeiy ; 

"Ho man who is working on these lines, with SUCH INSTRUMENTS, 
is a fraud, / cannot help him; no one can help him; HE MUST 
WORK OUT THIS SYSTEM ALONE, and when it is completed , we 
can pursue our researches on the same lines. / thought Keeiy 
was working, as / am, with an electrical machine and wires. 

I HAD NO IDEA OF THESE WONDERFUL INSTRUMENTS" 

Mrs. J. F HUGHES grandniece of Charles Darwin and researcher on 
sound and color sent Keeiy a copy of her book, "The Evolution of 
Tones and Colors , m which Keeiy found the following inspiration ; 

"The LAW which DEVELOPS AND CONTROLS HARMONY, DEVELOPS 
AND CONTROLS THE UNIVERSE" 


Note s on the Keely Airship 

In this edition of the Plenum, we include a photocopy of an original drawing of 
the Keely Airship which was excised from the book "Aerial Navigation" by 
Bloomfield-Moore. Also included is a hyped-up graphic version which offers a 
clearer view. 

One of the stories behind this device is alledged to have happened in 1896 
when Mr. Keely demonstrated this flying machine to the press as well as the 
War Department (now known as the Department of Defense), 

The space which the propeller of the airship occupies in Keely’s laboratory 
comes within a radius of six feet square, A small space for so powerful a 
medium — distributing over 1000 horsepower, as tested by experiment. It 
consists of OVER 2000 pieces and weighed in excess of 1000 pounds. 

A small stool was placed on the unit so that it faced a keyboard, Attached to 
the keyboard were many tuned resonation plates and vibratory mechantsms,' 
Mr... Keely said that when the plates were polarized with "negative attraction 1 ' the 
airship would rise and float above the ground 

Keely could make the airship accelerate to any desired speed by damping- out 
certain notes on the keyboard. The War Department demonstration took place 
in an open field where Keely brought the airship from zero to 500 MPH within 
seconds. 

Keely was sitting on the stool and before the keyboard. There was nothing to 
shield him from the movement of the ship yet he seemed to suffer absolutely no 
acceleration effects, 

The War Department was impressed, yet stated that they could see no use for 
such a complex device. 

This version is from Dan A. Davidson's book "A Breakthrough to New Free 
Energy Sources . Dan has heavily researched Keely. There are many such 
stories regarding Keely which we are attempting to collect and re-distribute. 

We felt the picture should be made available with a short description of what it 
does. The KeelyNet BBS will have the full document available for downloading 
soon. (2 1 4)-3 2 4-350 1 ONLINE from Noon until 8 AM 



Keely, John Ernst Worrell (b. Sept. 3. 
1 827 — d. Nov. 18, 1898, Philadelphia), inven- 
tor of n fraudulent perpetual-motion system. 
Orphaned in early childhood, he is said to 
have been an orchestra leader, circus perform- 
er, and carpenter. From 1873 he exploited the 
popular interest in perpetual motion. He 
made a great show of guarding the secret of 
the motor he was developing to obtain power 
“from intermolccular vibrations of ether.” Or- 
ganizing the Keely Motor Company, Phila- 
delphia, he sold stock to some 3,000 share- 
holders. After his death, examination of his 
apparatus showed that tubes of compressed 
air activated the machinery rather 'than the 
mysterious new force claimed by Keely. 
■perpetual machine fraud 14:105b 


****************************H************************r-H******t*********» 
JUST SHOUT - AND IT'LL RAIN ON CHINESE MYSTERY LAKES! - Peking - When- 
ever residents in part of China's southern Yunnan province reed rain 

they simply yell for it. The LOUDER they yell, the MORE rain falls. And 

the LONGER they yell, the LONGER the rain lasts The Liberation Daily 

reported that the local Communist Party boss shrugged off these reports but 
when he recently visited the lakes ■ and shouted in a loud voice " a down- 
pour followed in less than a minute" . Local experts theorized the air a— 
round the lake was so wet ^hat the slightest vibration such as a high - 
pitched voice could precipitate showers. SOURCE: STAR - Ind, Ind. 2/24/81. 
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